About 90% of thyroid hormone released is T 4 and 10% is T 3 . In some hyperthyroid states the ratio of T 3 to T 4 is higher. Both hormones are co-secreted with thyroglobulin and circulate in blood bound to thyroid hormone binding proteins (thyroid binding globulin, transthyretin and albumin). A very small unbound ('free') fraction is available for uptake by cells. Much of the T 3 in the blood is generated by the liver after enzymatic removal of an iodine atom from T 4 .
TSH secretion is mainly regulated by circulating T 4 (which is deiodinated to T 3 in the pituitary) and to a lesser extent by circulating T 3 . There is a classical negative feedback loop between T 4 and TSH. This is log-linear (log TSH is inversely proportional to free T 4 ), which means that small changes in free T 4 
cause large
Abnormal laboratory results
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Pituitary-thyroid physiology
The hypothalamic hormones thyrotrophin releasing hormone and somatostatin stimulate or block secretion of thyroid stimulating hormone (TSH). TSH stimulates iodide uptake by the thyroid and synthesis of the thyroid hormones thyroxine (T 4 ) and triiodothyronine (T 3 ). T 4 
Blood tests relevant to thyroid disease
TSH is the hormone which is usually tested. It is the only test funded by the Medicare Benefits Scheme to screen for thyroid disease when there is no history of thyroid problems.
Thyroid stimulating hormone
TSH is a sensitive marker of thyroid function because it is influenced by small changes in free T 4 concentrations. A low TSH usually indicates hyperthyroidism whereas raised TSH usually means hypothyroidism. over the years the lowest concentration of TSH which can be detected by assays has progressively fallen, allowing better separation of normal and hyperthyroid states. 
Thyroid hormone assays
Thyroid-related autoantibodies
If a person has altered thyroid function, testing for thyroid antibodies helps to determine if they have an autoimmune condition.
Thyroperoxidase autoantibodies
Thyroperoxidase antibodies are also known as thyroid microsomal antibodies. They are present in autoimmune thyroid disease, but there is debate about whether low levels are always pathological. Unfortunately, there are significant differences between laboratories when the same sera are studied, and lower detection limits are variable. Assay sensitivities and reference ranges can therefore vary quite widely. 
Thyroglobulin autoantibodies
Thyroglobulin autoantibodies are also a marker of autoimmune thyroid disease, but are less common than thyroperoxidase antibodies. Thyroglobulin autoantibodies do not inhibit thyroperoxidase or mediate antibody-dependent cell cytotoxicity and are therefore markers rather than mediators of autoimmune thyroid disease. There are considerable variations in sensitivity and reference ranges between assays. other autoimmune diseases can also increase the concentration of thyroglobulin autoantibodies. 
TSH receptor autoantibodies
Reference ranges
As most commercial assays do not physically measure the analyte, results given are always an approximation of actual levels. Each assay, even for the same analyte, will therefore give slightly different results because of intrinsic variations in the reagents used and the effects of interfering illnesses and substances. Free T 3 levels are the most variable between assay methods.
Reference ranges are altered by ethnicity, age and iodine intake.
In Australia these factors are probably not clinically significant.
Different ranges also apply in pregnancy, neonates and very young children.
Reference ranges are defined as those into which 95% of a normal population fall. (Accordingly 2.5% of normals will have higher and 2.5% will have lower results than the reference range.) Each assay must therefore be interpreted in terms of its own reference range.
The practical implications of this are that blood test results from different laboratories may not be directly comparable and their interpretation requires examination of the reference ranges.
Reference ranges change in pregnancy. In early pregnancy chorionic gonadotrophin is secreted by the placenta in large amounts. This is structurally similar to TSH (but is not measured by the TSH assay) and stimulates the maternal thyroid. This leads to increased maternal thyroid hormone secretion and a reduced maternal TSH. occasionally women develop mild hyperthyroidism in the first trimester, especially if they have hyperemesis. (Table 1) The inverse log-linear relationship between free T 4 
Detecting and confirming thyroid dysfunction
Table 1
Common results of thyroid function tests Subclinical hyperthyroidism in the elderly is associated with an increased risk of atrial fibrillation, stroke and osteoporosis.
Hypothyroidism
A raised TSH and a low free T 4 indicate primary hypothyroidism, almost always due to autoimmune thyroid disease but sometimes due to previous surgery or radioiodine administration. The incidence of raised TSH and thyroid antibody levels and hypothyroidism increases with age and is significantly more common in women.
It is not uncommon to find a raised TSH but normal free T 4 .
In most cases this suggests autoimmune thyroid disease.
This subclinical hypothyroidism is more likely to progress to overt hypothyroidism when higher levels of TSH and thyroid autoantibodies are present. 
Conclusion
Thyroid dysfunction is common in the general population and TSH measurements provide a sensitive method for detection. 
